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(54) Title: PIGMENT PROTEIN 

^ (54) ftmozft: 

(57) Abstract: It is intended to provide a novel pigment protein originating in Cnidopus japonicus. Namely, a pigment protein 
^j. originating in Cnidopus japonicus which has the following characteristics is provided: (1 ) having a maximum absorption wavelength 
/rj- of 559 nm and having a maximum fluorescence wavelength of 578 nm: (2) having a molar absorption coefficient at 559 nm of 61 1 50; 
© (3) having a quantum yield less than 0.01; and (4) the pH sensitivity of the absorption properties being stable at pH 4 to 10. 

g(57)H«: *mmo>&to\ts (Cnidopus japonicus) \Z&*t *«rtt&&SB&X«£ft? 

° &ZtX*tb&o *«Wl^cfc4xl*. aWV*>ft^ (Cnidopus japonicus) 4*<Z>TtE0)1$1±£*r*" 
OS#gtt<*tl*o (D ®4x^*»SA<5 5 9nmT?fcy. £ftffi*«fij&< 5 7 8 n mt?fe* ; (2) 559nm 
> \ztilti s e)l>mL**Lifi*'i 1 50T?fe^; (3) fi*i|Xft&<0. O 1 *S8-e&a ; (4) 3fcSRJ|Rl$t40) p Hfig 
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^^V? (Cnidopus japonicus) &&<DmM%&mm&nRXf*:<Dmm\mir 



# 7>f<D^? *\/T • tf^ h ])T (Aequorea victoria) 

esr (gfp) £.mmzte^xg-<<Dm&*^i-t%o fts£> 

^fl^^fe <£ W-g-JSff} (semi-rational) V ^X , 6 £ « $ 

ftt>J:<ttffl*tt«GFP«H#:o-o4:UrJltfe«*«eit (YFP) 

*ffetv£ 0 YFPI4, J??? (Aequorea) GF P3E^©^T?t>*^iftS©^* 

£^1% ^©yfp© £*5«fctK>}*, ZiMfi ecooo-ioo.ooor^m- 1 *5<fc 

0. 6~0. 8 !9 (Tsien, R. Y. (1998)., Ann. Rev. Biochem. 67, 509-544). 

GFP^^ft&O^J^LT, i^T^M^SR (CFP) E 
CFP (enhanced cyan fluorescent protein) ^^p^^-CV^ So $-t^ •i'^^^ 
(Discomasp.) ^?>I^M)tIfiS,(RF P) t>¥*§ *VC*5 0 , DasRed 
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a^f-'fy^yft.^ (Cnidopus japonicus) 

(Cnidopus japonicus) CO c DN Ky 4 "7*7 V —frb±3Z~77 4^— 

RljfcSbLfc. #^>^fc=>*f y^Vft^ (Cnidopus 

japonicus) S*O^MfiK<DM«^S.t5p H«gtt&#flfLfc.*3&9!HU 

IP*k #3&9IK:J:*U^ =>*^y^r^^r^ (Cnidopus japonicus) 

( 1 ) KlRtt^jftS^ 5 5 9 n mt?fe «3 . .at^ftfc*** 8 5 7 8 nmtfc5 ; 

(2) 5 5 9 nmfc:fctt5^MRft&$c2 s 6 1 1 5 O^fcS ; 

(3) *=W*a*0. 0l*itfe5; 

( 4 ) 3fe!RlR«M4<0 p HflRStta* P H 4 ~ 1 0 rS3ttf*> 5 : 

(a) &m&^i\z&M<oT$;m&n:, x\*> 

(b ) m&m% i .^ia<ft<D7 5 y m&n\z&^x 1 *»6>m©t.5 / &<o&^ 

: 

bldSiJcoiilffilCitili. ^eflCieSSra- Kf5DNA« 
(a) K?lJ#»llceiiOT§y»iB?0Sr3-K'r5DNA 
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^JSr^-K-fSDNA : 

(a) iB^J#-§-2^|B^omSIB^I ; Xf*> 

( b ) 2 tc|5ft^mS@B^J^43V>T 1 ^feftfflcSSO^, g&Rtf 

bib, *3sw©3^>f y^v^^^**©fe*ses (KP) <dWl%*-< 

V*?^ (KP) ©ft**-* 
^©n^^y^yft^**©^l6f (kp) #to»|S:^U 

275nm »-jRttfcSeK£* fc LTttttftSftft* (»7^iO») £ 
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7jk-t 0 o£9, 275m<Dm^m&M&-t> l -feX~hZ>^*7jkU 559nm ©ffi-C#38HI 

©3*^y^^t^**©fi#I6R (kp) 4*^©R3te*^pH4^pH 
B3tt, #3&H©=*^y^vf-**iij3fe©fi*s&K (KP) ©SMfc*'* 

^^^CDfeSSSK^x ^^AV^V^^Z (Cnidopus japonicus) &5fe<D 

*>©•?&;»>, TB©1*tt*****5-i«r1*«i:«. 

( 1 ) iRjRffi^SE^^ 5 5 9 n m^h 9 ^ 5 7 8 n mtS>5 ; 

(2) 5 5 9nmlC*JW«*>U9bl6flilks»6 1 1 5 0t$)5 ; 

(3) ft4-JR«*#0. o ; 

( 4 ) 3fe!ftJ|5l«M4© p HJG£ttj5* p H 4 ~ 1 0 -CSfeJg'Cife 5 : 
atf'fy^ft^ (Cnidopus japonicus) fi, 5f3Jll&9j4& (CNIDARIA) ©ft 

Aim (tothozoa) icjii-6>ry*^ir^©i«'^*>iJs fc^H^^y^y^-Y . 

o 0 ftfe#tt^2OO*t?0V> o &«#£©3i^IEE&q_fflfrfe&tfflU £#©# 

4^3, ^Sl 1 Wliitft, ^^f-yfy^yf-^^ (Cnidopus japonicus) 
^^^©^y^^^^^b*»ffl©fe*Se«SrJRII-t-5-i39 s ^t5*a' 
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T**>!K M^ft^5 7 8nmtfc5, 5 5 9 n mWSltfc^/MRft 

«te6 1 1 5 OX^Os ifW«0. 0 l*S|-e*)5. 

(5 7 8nm)©ft*!)iftt»V\ ^©ttli^^UCfillfifti, (D 
FRETOT^t^^-^f ^bT/BWctK (2) Mb 

feme***** bixso 
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#Klfc«H4© p HJRStttt* pH4~l 0tmfc5-t ##*LV\ 

-f*^— ^ftb&JBV^ ^^y^yft^ {Cnidopus japonicus) 

(2) :£3PJi<PDNA 

NAtfH£tfk*L5. 

(a) iB?lJ##l{c:|B*OT5/^ia^J^ = -K-r5DNA 

( b ) 1 ICJBROT 5 7 KE^te^T 1 PiSiOT 5 / 
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sa^u : 

5U ¥?gft-7y4^-*m^tfV tv-ViMMBLfo (PCR) fc'J:o-C»3t 

09;tfc£> Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, MT$\C Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) KWM, 

(3) ^cjSWg>ffi»jfe^^»- 
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-cfco, m±<DmmfcffctxM , g.irz>z.ktfx%z> 0 

.X • -V ;V h i? 31 y 9 ' 7 5 ^^t^f (Bacillusstearothermophilus 
maltogenic amylase gene) , s^/lsT* - y -7" /fr/V $ .X a T 7 ^'Hl&fc^ 
(Bacillus licheniformis alpha-amylase gene) N A'f'jVTs • T % n ]) ^7rfx 
1/7* - BAN T 51 7 ^i^SNKir (Bacillus amyloliquefaciens BAN amylase gene), 
A^-;V7 • f7f !) * . r/V^/ y r/P-rT — (Bacillus Subtilis 
alkaline protease gene) t> U < tt^^/V^ • ^/V* • a S^-— gjft^Hjp 
(Bacillus pumilus xylosldase gene) <D7°n^:— ^ %fz.\t7 T~-i? • 7^^© 
P R 5g=l,< (iP L 7P^s *J3§®£> lac, trp^L< » tac 7*u*-9 teZft. 

T-l (^^nft^ytfe?) ^n*-^ % *yt»±Tf f yi>>f^2*«»! 

y> n ^ if&hZo mAm^xjfmnm^yve'—$ i (omtvx^ #y^ 

KDvyn^, P 1 O^n*— £\ • * y • tffy^ 

K.o y/^7"n^^ /^a7n iM/^fiPB^SflWfce^ 1 "7° 

Or/n^e-^ 7/^^-/^t Ko^ — ifat^yo^E— ^ s TP I l:/n^ 
t p i A7'o*^*m5, 
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/W5E1 b£#*3fe©fc©)»*£^>W1^^J(^tfSV4 O^V/n^?) 
&£Tfimmx-'y^>y-®&\(WZ-ftTT/ iMA'* VA RNA = — K-**5t> 
©) ©«t 5^^^r^"U-CV^T 1 b«tV\ 

^atii w*.ti. \*nmm'?*?>~v (dhfr) mttt^/y-? 

# n Wfc* • #i~<T P 1 3t^=-^© i 5 ?fe^©M#:^«i»^^rVN5 
(4) 33gW©%aflBS*ft 

7* hfe, *fcfi^©^T-3ytfx^h^ja^VN^^t^«J;«3fi : *^«<J; 
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m%Mfflfo<OMb LTH:, HEK2 9 3HR HeLaUR COS«, B 

ZtHRKUfiW btls "fry* P-r^-tr* • -fe Hf Va: (Saccharomyces 

cerevislae)^fcfi^jy^; P-vf -fe^ ♦ ^/W^JJ ( S accharomyces kluyveri)^ 

^v$4 ;vx*&&mmz&mA trs &Mj&mm±m* /v* 

(fflx.ii^ Baculovirus Expression Vectors, A Laboratory Manual ; 2kl$ 
fsVl/Y-rfu h = — /WX • >- • * V-^f- * 7 — • / V *o Bio/Technology, 
6, 47 (1988) ^iCfEsi) „ 

(Autographa calif ornica nuclear polyhedrosis virus) ^F^rJfjV* & i <5 0 
S£*ffli&£ LTti* Spodoptera frugiperda S f 9, S f 2 

1 (/^aP^/M • x^Ay*/g ^ • X, T • 7 #7 h !J — • 



• 
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•maT/K ^y 3 -x^f'7!j-?y'7yK'*^=-(l H. Freeman 
and Company) , =■ ^ — 3 — J? (New York) x (1992) L Trichoplusia ni ©0P3yai& 

Wx.W;v^lIt5 fcfc©* g»AfflJfc^©*m;tit^P*A'<* 

«i*^Mi#««t»'t?««*t**. »WBjft#©«*Hfc*»e>, *»woafeft«rJWW» 

—*^©Ui^SrJBV*fc|&>f ^^^n-r S-SepharoseFF(7 

(5) ^j8^<pfe*gagRty^tu^t?iit^gag<o^ffl 
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D N A«r#5 £ i #"Ct So £ ©D N A^ig^ At Z £ i 

^IW©*S^«r»«fr**»©— ?i:U-C, FRET 

-tego tftobtix^Zo FREm, A*.**, ©«*aiejti: utov 
(cfp) •cillfcl-ro^i, fr«lSIi lt© 
H&MM&H (yfp) fi?|Ufciro^i:^#$t5ri|{:j;9\ 3St 
£&ftga« (YFP) *T*±-7?-&*bLXft%£^ 5/7yt3tI6!f ' 
(CFP) $rK**--#*£LTtfUB§««\ W#©IBt?FRET (S^^ft^/V- 

SrWftffcrS IP*>> FRETTf«:2«BI©^pfc-tJl^e*u»J!c5 

U *©fe*©&3te«:S9£U 5 --#©£* (T^i?:/*-^) 

m#©£3f?#, 2 ^©^■©ffillf^fflfcio-CjffiSLfci^©*^'-^© 
*3fe©«^ t7^t^ ©Sbfe ©igjpfls l 2 ttftftft&fc J: 9 « ' • 

$!l£tu<5 0 L*»U 7*ir:/*-^fc6*g&Jt&JHv>fc#S'H:, W#©£* 
2 S«©^©^2f^ffl^J;oT^Lfct#©^K^--^ : f-©«©^> 
**Ci«MlBltft*JI3l6*K:^!)«W«r.fc3as-C#5. W*>, $!£«© 

^^©feilSfll 4$fc, FRET (*3fe*#^^/U^-ls^) KjotfS 
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m(Dmk®nkm<D$tytm&nt om&ft (H2 <DM&m ^l-c, 

(6) ^gjCO^ry h 

mtefzm^zztftxzz. 

(1) £RNA<DtttH 

y^r^^-Y^ {Cnidopus japonicus) SrffiV^Co V 
^ £r|L#fc-C## ^ $M* 1^7^ IC" TRIzol" (GIBCO BRL) £ 7. 5m 1 
^X.T/J^^-I'XU 1500xg X 10^f»L>bfc o nn*M 1. 5m 1 

15#fWi£#Lfc#, 3^#«bfco 7500xg-C15^^Lfe o ±fif 
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X 10 #m&>bLtc 0 ±tlt&teX 70%^* J 6ml %tlX 17000xg 1? 10 #|HJ 

JS'tf Lfc. ±*if £1#TtfcJgi:& DEPC tK 200 /i 1 -C^Ufco DEPC Lfc£ RNA 

«rlOOffiFfc*JKUTO.D.260 £ 0.D.280 ©ffi&8J£LT mfc^&aiofc. 
<PWa>£> 2mg © total RNA £#fc 0 

(2) First strand cDNA C9-£-J$ 

£RNA4 i ug£&^l^ First strand cDNA <D&J&* y H " Ready To 
Go" (Amer sham Pharmacia) \Z. & V cDNA(33ul) L fc c 

(3) Degenerated PCR 

&f$L1t First strand cDNA(33jtt 1)© 5 *> 3m 1 UT PCR Sr^Tofc,, 

5' - GAAGGRTGYGTCAAYGGRCAY-3' (primer 1 ; ffi?0## 3 ) 
5' - ACVGGDCCATYDGVAAGAAARTT-3 ' (primer2 ; Sa?IJ#-^4) 
(r^X% RttAXttG&JFU Y CXIi T £:*U V»4A N CXttG^t, D 



PCR^^« 

T-^^l^— h (first strand cDNA) 3/xl 

XlOtaq^^^r^" 5^1 

2.5mMdNTPs 4^1 

100 AiM primerl 1 /t 1 

100 (i M primer2 1 /x 1 

35 M 1 

taq polymerase (5U/ u l) 1 fi 1 
94^ 1# (PAD) 
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94^ 30 # mm 

52"C 30# (/y'fv-iDT^T'U-^WT^-yy^) 
721C 1# 

±IS 3 *x y 30 1M * /MtV\ T - _ ]) y fum* 1 * /V-i* t IC 0. 3°C 
T\i 7c„ 30 1M ^/H$tf>Si£te 43"C i: ft S G 
72"C 7# (ft©#«) 
4 < C-C&& 

-11 p o pcr f>ti^ciii|g» i/ii^fy^-Fi tr, 1 5 -^m 

(4) Tr-ft n--yyRTfiMmmi\<D&:%. 

Lfc DNA mft & pT7-blue vector (Novagen) K y 4 >f— V a > Lfc„ 
W (TGI) fch7>*7*— i ^LT?>-*!7^ h-fel/^a ^£*tV\ 
eVNraa^-O^raiO^^^? KDNA<H*S£LT> flPASftfc DNA l§rJtO:!£ 
gIB?U& DNA v--^^- £ t) ^U/Co #bftfcMgiH^{lJltf>i£ftg6 

?te-?-^»iH?!j t dna mm&m*%;ft : m& &&<d t <a-e;fc£;5>& 

mmvtco rae»efo-»5^jiifct©titt, 5' -races** 

.t^3' -RACB^^<t5«^^<D^ n- = >-i/$rtfofc:o 

(5) 5' -RACES 

■ Degenerated PCR DNA »r^© 5' ffi!|<D&S&?lJ£fc£1-5fc«> 

5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
Sr^VN-C, 5' -RACE^tfo7t 0 mmtVX (1) RNA £ 3 M g & 

/to 

Sl-feOWS 5lS£> DC-tailed cDNA tf>— |h] i <D*§i|if left 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI 16—3 ' (primer3) (lB?IJ#-§-5) 
5' -ATAGATCAGGCAATCTCCC -3' (primer4) (MBJIJ## 6 ) 
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5' -GGCCACGCGTCGACTAGTAC-3 ' (primer5) (lB?IJ#-§-7) 
5' -GGTGAGCTGTGAGGTGACCA-3 ' (primer6) (ME^J#-^8) 

T ^fn-^^/HijWMtt-C,ii«**L*: 450b P K<H0 9 ffl Ultfc, 
Jt£t b fc DNA 9f fi* & pT7-blue vector (Novagen) \Z.y 4 *f— *s a ^ Lfc 0 TcMtfc 
(tgi) fc h7^7*- p< — i/3ytt/;v- Mr 5/ h vfcfrv\ 
P ^-O^fliKJ: t) plasmid DNA fc**jRl/t\ #A$ttfc DNA IHrtfO&SIE 
2?U & DNA ^- * ^ ^f— lc «fc 5 fcjg Ufc 0 
(6) 3' -RACE& 

Degenerated PCR -C#^tbfc DNA Sff^O 3' ^XT<D^y^ (4) 

©JfcSEfllftJfeTM* ftfcfl*«Sr2£fcfEH UTt primer7 i: % &T<*> primerS 
l>fc PCR T?#fc 0 LT ( 2 ) T?W«E Lfc first strand cDNA 3/z 1 L 

5' - CACCGAAGGCGGGCCATTGC -3' (primer 7) (IS J!l#-$§- 9 ) 

5' - MCTGGMGMTTCGCGGCCGCAGMTTrTTTTTTTTTTTTTTT -3' (primer8) (@B^J#-^ 



10) 

PCRR&#6l&jS 

fV^lz-h (first strand cDNA) 3/xl 

X10 taq ^?77- 5/z 1 

2.5mM dNTPs 4/zl 

20 juM primer7 1 ju 1 

10 fito primer8 1 m 1 

5 5Q 35/xl 

taq polymerase (5U/ n 1) 1 n 1 
PCRKJ5&&# 
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94°C 1#(PAD) 

94^ 30 # mm 

72V l# {-fy^i^-WW) 

±|B 3 * x y 7°£ 30 ^ Mro fc 0 
72^ 7 # 

T#n -^^/Ht^ttt?, If 1200bp O^y K&$J 9 t±i U il.U 

fc 0 Mb^DNA»f)T-$rpT7-bluevector(Novagen)^7-l'^-v'3>'Ufc„ ^» 

e^ 3 p=-CD^ifj: 0 plasmid DNA^MUT> ifA^tO: DNA WrftOi&m 

mn z DNA y f — t ± 0 Lfco # ^tLfc^ft ossis^ &ie?u#-5§- 

K'/7^v-^^Sl, (2) "CM Ufc First strand cDNA *mmt VX PCR 
SrffofCo 

5' - CGGGATCCGACCATGGCTTCAATGATTAAAG-3 ' (primer9) (IB?lJ#-5§-l 1) 
5' - CCGGAATTCTTAGTGCTTTGACGGGGCAACATC-3' (primerlO) (IB#J#-i§- 1 2 ) 



PCR 

=7~y7\s— h (first strand cDNA) 3/zl 

X10 pyrobest ^y77^ 5^1 

2.5mM dNTPs 4jtl 

100 tiU primer9 1 m 1 

100 /zM primerlO In 1 
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^ y Q 35jul 
pyrobest polymerase (5U/m 1) 1 fi 1 

94t> 1# (PAD) 

94°C 30 # (^tt) 

55*0 30# Ofy^W- h/s©7=- !J 

72X3 1# K-fJ 4 

IMZK'ry?* 30 lM^Mfofc 0 

72<C 7# 

4°c-e{&# 

T^fn-^-^/v^m^ll]^ it^£ft;Uft7OObp<A/^K&i?0>?aiU 
UT pRSET vector (Invitrogen) <D Baati. I % FcoR I gfl&fcll?-^ n — =. "stf LT> 
*fl§jg|fc (JM109-DE3) * 6 N 5fci»fc His-tag #ft < J: 5 

= h 7 9 h Ltc<D T*3&3S« 6 Ni-Agarose gel (QIAGEN) Ufc„ *tM<P 

(1) #W$ttWfi¥#r 

20/iM©fe*Se,50nMHEPESpH7.5?^^VNrKJDl^^^ lW&SD^Lfco 

m& (KPtbfc) t?H:559nmt!l!ftJR<Z>tr-^*5|B«>5>*b7t ($1, 01). KP \t 
578nm t°-^ fc^O^fcif V^ft;«tf> bflft (0 3). 
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151 

zmssn (kp) <d&m 

559nm 578nm 61150 (559nm) 0. 01> &L 2 2 9 

(2) pHU8Ktt©aSJ£ 

100mM<9TfE<£«OTT*^&W<D®lR*^ b/V^SO^Lfc (0 2). 
£pH©8Ne«fcm©«!K 
P H4, 5 : ffi&*-y7T — 
pH6 : MES^y7r — 

pH7, 8 : HEPES /%77"" 
P H9, 10 : 

£ pH "C £ OltttK t A/ ifSSft; L*«»o fc 0 

*3SWt±D» 3*^y¥^ir^ (Cnidopus japonicus) jfc3fc£>$lr&ft£ 
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1. 3^^-^ V^y^^Z (Cnidopus japonicus) ft3fe©TIB©*M4%*''t" 

(1) Wg^i s 5 5 9nmtfife5, «»W5 7 8nmtfc5; 

(2) 5 5 9 nmfc33tt5^/V©bte#$C3&S6 1 1 5 ; 

(3) ft^JR^O. 0 1*M5; 

( 4 ) ft!ftJfc«H*0 p HW p H 4 ~ 1 0 -CSfcJfe-Cfc 5 : 

( a ) e^is-s- l ra^or $ y mm ; XW\ 

( b ) i teisfcor 5 j wmvtcte^x i a> btfi©7 5 y fife©*** 

4. eiT©fa*ta><0DNA o 

(a) E^#-*lfclEgJtf>T§ /&E#J£=»-K1-5DNA ; Xtf^ 

(b) @b?ij#-5§- 1 {cfBifeor $ swssfflteis^x i *»6>ft*©r 5 /Wl<o!k^ 

yg&n— K1-5DNA : 

5. ^T©^^«S^J^f t5 DN A, 

( a ) |B?lJ#^ 2.fclEgt©aU!3ffifll ; Xf*> 
E?0 : 

6 . ft** 4 XI* 5 fcflE*fc©D N A Sr^rT 5 * 

7 . »#3S 4 Xf£ 5 fclB*©D N AX l*ff 6 fclBftOifc*!**/'** * - 
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FRET (St3fe^****HB£) fcSrfr 5 £fc MfiH**K©^ 
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KP20uM 



(A 
(0 




>Abs 



02 



1.2 r 
1 

0.8 



| 0.6 



0.4 



0.2 



KP (0.39mg/ml) 





3 4 5 6 7 8 9 10 11 
PH 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Chromo protein 
<130> A31348A 
<160> 12 

<210> 1 
<211> 229 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Met He Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 110 

Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 
115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 190 

His Phe Gly Asp His Arg He Glu lie Leu Lys Glu Ala Glu Gly Gly 
. • 195 200 205 

Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

Ala Pro Ser Lys His 
225 . 

<210> 2 
<211> 690 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tea atg att aaa gac gtt atg cgc ttc aag atg aac atg gaa 48 
Met Ala Ser Met He Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

1 5 10 15 

ggg acg gtt aac ggc cac cac ttc aag tgt gaa get gat gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 

aag cca tat gaa ggg act caa etc gga aga ata agg gtc acc gaa ggc 144 
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Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

ggg cca ttg ccg ttt tct ttc gac ate ttg teg act tgc act caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

gga age aag acc atg ate aag cat ttg tec ggg att cca gac tac ttt 240 
Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag cag tct ttt cca gaa gga ttc acc tgg gaa agg aac aca ate tat 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

gag gat ggt ggt cac etc aca get cac caa gac act agt ctt aag gga 336 
Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 110 

gat tgc ctg ate tat aaa gtg aaa gtc ctt gga ggt aat ttt cct gec 384 
Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 

115 120 125 

aat ggc cct gtg atg cag aag aag age aaa gga tgg gaa ccc tgt acc 432 
Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

gaa atg ctt tat cca cgt gat gga gtg ctt tgt ggc caa aca ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec aat ggt aaa aat ctg act tgc cag eta aga tct 528 
Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

act tac agg tec aga aaa caa gec agt gca ttg cag aca cca ggc ttc 576 

3/7 



VO03104461 [http://v^.qetthepatentxom/Loqin.doq^nnk99/Fetch/Default.dog/WO03104461.coc?getData=1pn 28 of 33 



WO 03/104461 PCT/JP03/07337 

Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 .190 

cat ttc gga gac cat cgt att gag ata etc aag gaa gca gag ggg ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

aat tac ttt gag cag cac gaa aca tea gtc gee agg tac tgt gat gtt 672 
Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

gee ccg tea aag cac tga 690 
Ala Pro Ser Lys His 
225 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 4 

acvggdccat ydgvaagaaa rtt 23 



<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'. Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

atagatcagg caatctccc 19 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 

ggccacgcgt cgactagtac 20 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 . 

ggtgagctgt gaggtgacca 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

caccgaaggc gggccattgc 20 

<210> 10 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

cgggatccga ccatggcttc aatgattaaa g 31 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

ccggaattct tagtgctttg acggggcaac ate 33 
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